cLuuuuxmJI CLSLbJI 




£ 

Lo ^jJJ Jjcxszj L^jL^3 3-Juj3 <J*IS 53^ ^jJJ ^bjSLiJ OuobLo LgJLaSj 

£ £ 

^jJ^ lSjI3-LJI oljLuuJ aj^ jjlSI L>l3JI oa^Luu Louj3 <^Lgj\J 

£ * £ " £ " 

ol p^-js ^&uL^boJI qj^uuuJ oIjLj^JI ^3^3 o-^Lol s^5 3I olSj-LJI 

Lpjl \)\ cLLJuubJI o\J\JI jLjJJj\ jJJu OjuJJJJjz j+L ^I^J\JI oi& 

£ 

vilL^3 cL^JlC CjCZju qjI CjlS^C li>| L^Ju3j v--*-<7-.^l)I qjo <jjulJ3 6^3J>3jo 

£ £ 

£ 

(JJO P&. S^ J3-.^L>J L bAS2J v_S^JI "^Lh^^^juuJI ClSLtJI 6j3j" ,jX £XXjuUU LoLc QJj-juULC 3^ii JuuoJu \J 

£ 

qjo ^USlS Qjj\jj$£ cisLb ^^ic J3-.^.-^JI O3SJ JS c^jjuucxjuuJI qjo cujbejo Quj\jj$£ <=lSlb ^^J^ />L\JI 

£ "" " £ 

3J*j ^jjuucxjuuu I cIsljuuI ^sv-kasLJ ^jjuucxjuuuo />3j v_sv-aS i^s^aJ^jo cJlj Lo LgJL&lS ul \JI LSuouo ^jjuucxjuuu I 
ciSlkJI dJUb J5 gjoc> Lak^jual ^[3 <W>y\JI 6jUI gyloM> qjo gj^o >o> JU ciSlkJI qj° ^>b 1000 

.bbtx) ciSlhJIj Lujl5[jo3 Lu3ju ±>$ji ^J3-P-ju»ju g-JojLJuuu 

tz\jj$S f,j<i\ 6j-juuLuo cLhuuucxjuuJ I cisLbJI cLh^Juo^jJI bMi*JI 03^ vJuS JUjoJI IJl& v_sn3 vl>Jc*iLiLJuu 

JjjjO ^jJI gU>li LJj UO I^LoJ3 <S^O$J J^ljuUU Cb.JuUUOouuJ I ClSUoJI />IjC*jljuuI <JJO ^JjjJL) *Jl£ l5jjljuU3 

£ " £ 

-CLoiSJI CjuJ> qjo cLpL^uSl cuixxsJI 0Ju3i gLy^u ul JjlS vl>b*j\JI qjo 



>SJI oIjl^3) 0U5J5AJI J^u : Photovoltaic cells clJU>^JI clJ>aJI U^bJI 

(OjjJI !jjo Ipj^r JSLjUju oJLmi GLubrfS oUtcjuJ) ob&jiiJj ^jJ| (iJnj^aJI 

£ £ ~ 

3I cUjLj^S cbJ3^> b\b> v-sv^ cU^Lu^JI jLxS\Jl3 cUjuubJI o\J\JI ^^dc LdiA^Ljuu v-S^JI LUiJI uj 
6j3^l>jo3 LjUj^S LpJagj gjo clLujjjo L\liJI qjo cLC3joj^jo) nnoduleS L\li*JI qjo cLC3xx^joJ 0IJ03 
jlS AS3 is\jj$S ^^JJ 6j-juuLuo ^jjuuoouuJI 53-^0 cUjLj-^SJI CLJ3JQJI L\liJI J3^j3 (a^^ jLbJ qj ^ 

£ £ £ 

< TL\JL^JI oa^ Jjo^j <Jl*1s 
cuJbJI ^^s^ Lo -ur.3 cu^-JLjuuJI Jjuo semiconductors qJL^>3J0 

£ 

ol \ r s^^j 1-^ i c njo zj^> (j^L^luoIj ciJL^>3joJI o^LoJI p$su 53^0!! 

OA£i />$&$ cdL^>3joJI <=Lljuu O^LoJI ^^JJ JjiiJu cL^luOuoJI ^3..^.) I cisLb 

§JJ0C> LS3i>J3 cjJ> J^LjulJU vilj-^U Cjuu>U 0b3jJiSJ\JI jJjJ>UJ cisLLJI 

£ £ 

gSJu jJlSI 3I v-SvjIjj^ Jbejo ^jd^ cUjLj^SJI <=Uj3^JI U\JliJI 

v_svS ^SAiJLI lSjIj^JI u ^>L^.v.o\JI J\JL> ^ Oj^^joJI ob3 > ^SJ\JI 

Lsl2>3 lib \j\jJ l_Ld^ ob3jJiSJ\JI ^SAj ^35^1^3 t[j^SLo ob^jl 

£ £ 

L^JLq_juuI3 clJLj^SJI c{jj c^xi I culiJI ^^JLcl v_sn3 cUJAs^jo o\L^>3jo 



SUN 
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CLljuuL> cJI QJ^LjuUU ul jLiU O^JQJ JLuoJI J^S-^ l5^S*3 'U^Li* c U> I A."^L»jU \J jLiJI JjJJ g-JoJLJuUU 

UJ 

^s^JI (<=LJlj>f5JI 05_qJI) cuLI^JI (clJLj^SJI q^jj^joJI o^oJI) <=uJb*JI ^^^ 8h° jU^JI 1-^ ^>-^3 

£ 

6^Lo G$5uJuljujJ\ u| .CLajLj^-SJI CUJ^JaJI CU1>J| JjQX <jdjLuul £& \jjb$ cLdiJuJ^J ^UliJI g-JajLJuUU 

£ 

cuiiJI qjo cLjuulS^JuoJ I ob^J^iJI />lAi^-juul <j>Suou ^3 <l-^ 3-juoSLc 6^Lo Igjl <^s^*J Ia^3 Ia^> cis*x>\J 

Jsl ^jJJ <jjjIS^j\JI v_sv3 oljLuucJI u^jl^J ^jjuiS^j^ 6^1.^.0 O^Lou ^jJ^JI ^ ^lJL^JI v-aL?J dJUjJ 

oIa^3 &Ju£u .cl^h^JI JjoI^sJI qjo LgAjLoc*J v_so?L>j £3!) L\liJI kJlLsj cuLpjJI K r s^S^ %5 qjo 

Jf)..^L-^JLI cujl^ix) J^uu\Luu v_sv3 (36 o^5u Lo 6^Lc) L\L> 6ac .k^ clLljuuI^j cuJUj^SJI cuJ^joJI L\liJI 

ijuSjkuS v_sorL>j gLLgj >£<*jo <jjJuo jLbJ <jjoJo §Jo3J3 jLyJl3 CUJJ3-Q-II qjo cJla3 0L3JLJUUUO ^jJLc 

~ £ 

■v-qJL^JI v_sv3 v_syJ-juu >>^Jl3 v_syb*j| Lod3}A^>l 
£3joj*jo qjo L^oL^juoI clJLtj^SJI clJ^jqJI cuJL^JI ^jJcuuujj v_s^JI ^*uujjq^ujJ\ cisLtJI <i+oS v_sn-& Lo 

£ £ 

$2u v^jb L^oLojuoI clLlhuuuJI ^ulidl g^kbLjuuu ^UjcxS jjlSI ul IbL^JI ^3_juu qjo TLpJ OjS^ijoJI 33LLJI 

£ £* £ " £ 

cUxxi^ vU-^l vilL^3 Jsl 3I %15 v-jJLc\JI ^^0^3 Ldi^^j cLpj>3joJI c^juuucxjjJI cislkJI qjo %25 

£ 





£ 

TcIj^aJuOwjuu cisLLu dJUjJuo ^3>J qjgflj ul o-Suou sSJJI Lo 

£ £ £ 

JjjO CU3IJ 3 1 V^^^LiuO §33^0 v_Sv3 JjJuoJI gLb-»jU O3SJ Ol v_S^HiJ ^3 1 

£ 

cUj3.^)I LUiJI <=LoJbul3 t cLhuuuoojJ I cisUoJI qjo 6^La^juu\JU cLljuuLuo 

£ 

cUu2>j\JI 6j^J\ qjo v-sJLoouuJI vjlzuJI v-Sv3 clLlh^lJI ciJlj>£-SJI 

£ " £ 

uSlsj <ij$\jj L^JLjo U3^u ul i^suJjs v3^*JI ^>L>jlj U35u ul k^suJji 

c 

cCUjuuJI JI3I5 C13LLJI QJO <=UxxS jjlSI ^L^uoVI cLq-LluoJI [j£>j£- ^o> 

£ £ ~ 

gLuJ &$\jj O^jl li>J l5jJ>I Jjjo ^3^3 >>l ob^jl />Ia."^L»juI q^uOsJ3 

£ 

k_$3$ j£&)\ As^3 ^Lu^JI oLcLuu k_$3 ^^^3^1 JcJI ^jJJ <=l3LlaJI 

£ £ £* £ £ 

cUJu\JI 3I jb*uuu\JI Jib giij \JI K r s^uJu {lAz}\j$ .^L-juuJI 3I i_6_*..rJI 

£ £ £*' 

3I jL^jJI 0I33I qjo Ca33 lSI v_sv3 cisUcJI oljc>3 ^^i^ ^>^JI 

£ 

ul3 cuJL> 36 ojo OJ0I3 ^^dc Jib §33 N cUjLj^SJI <=Uj3^JI LUiJI OJ03 ^sv-a3 cCUjuuJI 0I33I 

*£ 

■v-6-.^lJI qjo J3I ^^JJ u ^Ja.-^LL^u OjJ^joJI C13LLJI 
OAC JL^3 t <^>L>J lSjJI />UdJI px> AjJl>J dLJLc V3^*JI ob*jlj3 JUdx) j-*^ dJLu V-6-6-MJ ulS I i> I 

£ £ 

<j*Suou \J jjoI 3^3 ^jjulq-LJI ^jJLc -^xiszj lSjJI gbj-^SJI AJ3J Jjuo jL^c\JI o-^ -^>3J ol v-S^hj JjoI3^ 

~ £ 

J3b*J i-*.£>..rJI qjo ^^^^3 ■>^ > 'b ^^3 Ch^ ^-oJLl^L»ju cUjUj-^SJI dbb>L> ul Lo<S JjoIS JSLuuu ^j ^jJiiJI 

£*" " " •■ ■ ^ 

»^3 u \juuoouuJ I ciS2_juul 0L3JLJUUU0J lSj-^jujJI Jas^xxJI i^iagJ 4j3^JI ^L^>j\JI oLo3is^xx3 oIj3SL^JI OJLdi 

•■ ■■ c c ■■ ■■ ■ c 

^333 ^LaJj\JI ^jJJ ci3L^>l cLoJl^JI >olj\Jl3 jUqjo\JI J^ic^i jLjs:\)\ ^j^su \j>\j$ <^sAjs^o <^3\jS^> ^bLuo 

C £ £ " £ 

dJLSuou CjuJ>li j^juj\)\ \$-uj\ vljuul> /)UojJI jdulO^^u dJLJLc L-^3 «l5jJ>I JjoI3^3 cU3-bjJl3 >2*jJI qIxjuj 

z\jj$S (Jjo v^JLl*j QsAjs^j Lo -Io-vju^juo ci3j^x) v-Sv^hu LosS «/>lsJI Jl3-b ^U3l^ s\jj$S ^^J-C J^^l>JI 

JuJl>lJ L^joIjc^juuI viJLljou cilo? »"/ 3>^> vilL^3 (cUj^-jjJI gbj^SJI 6j3jI3 qjo dJUi c^j^o dJLSoxj) 

CUJ3AJI />Lbu AjA^sj ^jJJ gL^Ljuu LoS .L^j>Ll^Ljuu ^s^JI ^bj^SJI cUj3-£lII L\LiJI oIa^>3 ^a^ 

£ 

■ ^LLjuUlLjuU ^Jjk-JuU 
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cUjuuuouuuJI cidLbJI O^LSLjuulo J» 

£ £ £ £ 

^^JJ gLi-^J o^tJtS JoiiS y^^.11 ^pLI ^5^3 ^L^-iJI sliul s\jj$S ^jJ O3SJ uL Jol J-saj ,jJ ^klb 

clJ^-^JI L\liJI ijlJISu qjo JujJ cLiLu^JI QJtSS$ objLkbJI uls IbL^JI s3^uuJ3 <ciSlLJI qjjj^J objLLu 

dJUjJ cLhuuucxjjJ I ciSlkJI qjo OjJ^xJI Siljj^SJI ^jd^ JjoIS JSLjJju 2>Lcxi^\JI UL> LjlSuou ^3 .cUjIjj^SJI 

£ 
£ " £ £ £ " 

ul \JJ jj£\ 3I cUljuu 20 clJLj^SJI cUj3..^l) I L\liJI oIa^>3 Jjcxszj ul q^uou3 C0I3JLJU1JI qjo ^Jc*jo 

£ 

L\JliJI />Ubu v-SvS objUaJI O3IJ ul o^ ^ L°^ iPJLi^JaJI 6jlsii\ OJufc jjqJljujJ \J oL^UaJI <=lJL*9 
^iax) ulSuo v_sv3 LgJx6->- v-S^hu dJUjJ \$jj^u v_S^JI 33ltJI ^uljuuu cul^JU 6j^l> clJLj^SJI cLJft..^) I 

.AjJ> J^ljuuu ^53^03 v_sOas*x> j-^C 

£ £ £ £ 

jS^li ul K r s^su±j v_s^JI ^Lh^L^^I 3-Q-^-l 1 uls objLkbJI qjo cLqJLl-^jo £,l3-il jd\u>lLjuj\ o-Suou ^ P^-jS 

£ 

< cLptk^juaJ I 6j3_JI oli> oIjLj^JI objLkbJ l3\L> cLttjjcxC ^jS-^I objLLu O3SJ ul 3_& IgJuo J^ ^svS 

£ " £ 

£ 

|jc> 6j-»..^.9 OjJLS J\li> Oj-hlS cU^uJu £>AiS oIjLjuoJI oUjUqj Lol c^L^io 6Lj> Oj^S ^jJU: cuS JaSbeJ 

£ £ 

cLoLc 6^3-^3 cOjL^juuJI 6^LS sLul 6j-juuLuo IgJiJSuuu cJ-JLcxC IajJ /xj <jjc>3 (6jL^aaJI l-U^^ ^-^ AJlC) 
JJUI JI3L) ^3-b olj^S J\JL> 6jjSl& oL^uJu ^I^sL />3iij <=UjIj>£SJI ^Jj)^> II bUiJI oLjUoj uls 

£ 

£ 

£ 

jIjjoj_juu\JIj L\liJI oIa^>3 qjo v_sO\JI jLjJLI 5 j °^ ju ^ ^ j^p-^l '-^ ^l^ J^>^ J^-^j ^qLLJI o- 11 *^^ 

OJuA^j /xJu l53JLjuuuo ^^JJ JjoIS J^Ljuulj cUjLLlJI £,>aJ LoJulC <=bLuuuo J^juuu3 «L^jJJ ^SaJI v_sv3 

£ 

£ £ 

v^s^uuLjuuI jlp-<eJI lA£i />Ijc^juuI ulS dJUjJ LpjL^uJu ^Isj ul Jjl3 cUjUaJI qjo jLJU v-SvSL^l &>^J 

.cbjUaJI > xx£ cJLb\J 

£ £ 

CLJ3-2JI L\JLiJI ci-h->.»j I3J OJJ3J0JI ^Lj^SJI ul v-sv-fii cisUaJI OJ-Jh^ S^L> l>JI ^>>^l cQSLjJjuoJI 

£ 
£ 

CISuljuuJI QJO dJJjjuO ^jJI J-nJ v_S^jJI ^Uj-P-SUI ul (JJ^> v_sv3 jJCXJLjuUUO jLj JijuU ^jJ-C U35u v_S^JmJUCXjuUU I 

jLj ^jJJ jjcx^-juuuoJ I jLyJI J3->^ J3^*uo ^jJJ gLj^Ljuu dJJjJ v3L Jl ^ j0 jU^ J^-*^ l3^-C U35u cLoLsJI 

J^ v_sv3 v^>° J3^»^o ^^JLc lS3J^>J v_s^JI cl*jIj>P-SJI CLJ3JQJI L\liJI ol^>3 [jG&u vilLiLdi3 (U3LL0 

JJUZ33J cuJLcxC J^-juuu Lo IJl^3 >h^ S?j^>° ^3-^^ vlaSjjJ cl>L> vilLLdi O35J qJ vLuptj 6a^>3 

" £ ..... ... ^ .. . ^ 

cUj3-.^lI I U\JL^JI ctcxlbul v_sv3 ^>s> ^jJ v-S^J-P-^ o\LuZ?3jJI OJl^j />3Jij ul K r s^uJj^ «vil\J-juu\JI 

.qJbj^UI 

u^°^3 (°^J^ c ^ ioAi^JLjuuu /J uj CL^>L>) cuL^> ^^JJ gL-^J \J clJLj^-SJI cUj3..^l)I L\liJI />Lbu uj 

£ £ " "" " ..... ^ 

.jjS\ 3 1 CUljuU QJj-juULC OAjoJ gU->..^ U3^3 C»3JLJI QJO ^L*JL> z\jj$S-> CjljjJI ^3jj ul 

/xJUJI ^SvS 5v_s^u J^ Jjcxszj \J liloiS cLubtjo cisUaJ l^Jlj lj-\..^.o cLhuuuo^JjJ I <=Uj3^JI L\JLiJI OulS I i> I 



cLuuuuouUJI ciilbJI uuJiSJ 



£ £ 

£ ...... c 

v_s^l 6j^->\JI vuljuuu dJUAS CjljuulJ cUjLj^SJI cUj3^aJI L\liJI cLcxlbul <*huuj\$j OJJ3J0JI ^Lj^SJI 
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£ £ 

L^3 jjSI /xJLdl Qju£>\ AS3 >xxijuuuo Ji^uu L\liJI OJufc ^jJU: v-J-kll 
J^^tj Lo Ia^3 cisLLJI j^Lguqj cLqJ^joJI o\15LuuuoJI3 3-LfcJI b\s*j 

JACI3 clJUj^-SJI cUj3..^l)I L\liJI JjiiLi-juuuo 
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